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1ABSTRACT
The Land Use Management Information System (LUMIS)
is being developed by the Jet Propulsion Laboratory (JPL) in
cooperation with the Los Angeles City Planning Department, on
a pilot basis, for the City portion of the Santa Monica Mountains.
LUMIS incorporates data developed from maps and aerial photos
as well as traditional land-based data associated with routine
city and county record-keeping activities and traditional census
data.
To achieve the merging of natural resource data with gov-
ernmental data LUMIS is being designed in accordance with
restrictions associated with two other land use information sys-
tems currently being constructed by Los Angeles City staff.
The two City systems are LUPAMS (Land Use Planning and Man-
agement System) which is based on data recorded by the County
Assessor's office for each individual parcel of land in the City,
and Geo-BEDS, a geographically based environmental data sys-
tem that utilizes US Census Bureau DIME file technology. The
latter incorporates numerous local, regional, and federal data
files at the first level of urban geographic aggregation--the
individual census block.
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RESULTS OF PHASE ONE
OF
LAND USE INFORMATION DELPHI STUDY
Introduction
The Land Use Management Information System (LUMIS) Staff
establishes' both a User Advisory Committee and a Technical Advisory Com-
mittee in June 1974. Both committees were convened at the Jet Propulsion
Laboratory to initiate the Delphi study reported herein and to ascertain
whether any members of these committees had had any experience with
land use data and information systems in the Santa Monica Mountains. As
a result of the meager information available, the LUMIS staff embarked
on a statistical method of deriving significant land use informational needs
in the Santa Monica Mountains.
In light of hundreds of possible data items that could be interpreted
from aerial photographs of an urban area, the LUMIS project staff decided
to undertake a four-phase Delphi study in an effort to determine what were
the most important land use data items to be interpreted from the remotely
sensed imagery. Delphi is a technique that in one form involves a panel of
subject matter experts who are unknown to one another and who are not con-
vened. Usually a traditional questionnaire of some sort is developed and
administered to the group.
The goal of this process is to seek group consensus regarding some
set of choices. The "blind" committee is formed to minimize the impact of
individual personalities on the overall group judgment. A typical Delphi
exercise usually consists of two or more iterations of administering the
;ame questionnaire. Each successive administration of the questionnaire is
acco.:ipanied with appropriate statistics describing the group's previous per-
formance. The group is then asked if they wish to modify their previous
responses.
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The partial Delphi study reported here was designed to be implemented in
four phases. Phases one and two were to consist of two iterations each; phase
three was to deal with a single cost evaluation; and phase four was to be the
point at which project management enumerated the items to be taken from the
imagery for inclusion in the LUMIS data base. This plan has been somewhat
modified because of time constraints. However, the design is reported here
because it is hoped to be completed at a later date.
Phase one was a ranking of data items, supplied to the Delphi reviewers
by the project staff, as to their relative importance. Two iterations were
undertaken. Phase two was to take these ranked data'items and return them to
the reviewers, this time seeking to determine at what level of detail or scale
each data item needed to be recorded.
Phase three was to involve developing a summary sheet of the results of
phases one and two showing the relative importance of each data item, and the
scale at which each was needed. This was to be passed to the photo interpreta-
tion team leader who in turn would have judged the feasibility of obtaining each
data item at the desired scale and would have indicated the relative cost of
acquiring it. The management decision phase, phase four, required that proj-
ect management render a decision as to which items were most important for
inclusion in the LUMIS data base, given their relative collection costs and
stated levels of importance.
Phase One Methodology
At a meeting of the LUMIS Technical Subcommittee the idea of the Delphi
study was advanced by the project staff and approved by the Committee. They
were asked if the Delphi procedure itself should involve the "bli-nd" panel of
experts in the construction of an initial list of data items. The idea was sug-
gested to the project staff by the subcommittee that they construct an initial
list of data items and submit this to the expert panel for their review as to. its
completeness. The Delphi panel is identified in Appendix I and consisted of
members of the LUMIS Users Advisory Committee and Technical Subcommittee.
An initial list was then constructed of data items believed to be of poten-
tial interest to users (Appendix II). The list of items was broadly divided into
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two categories of cultural and physical data items. These two major categories
were subsequently broken down into appropriate subcategories.
The project panel was then asked to review the list of data items and
return any suggestions for its modification. Approximately three working
weeks were allowed the panel to respond. Several constructive commentaries
were received. The list of suggested data items was then modified to incorpo-
rate the panel's suggestions, and a second list of data items : was constructed
that would also serve as the first iteration rating form.
The newly developed form was then mailed to the expert panel and they,
in turn, rated each item as to the importance it held for various operations
within their organization. These forms were sent by return mail to the LUMIS
staff, where they were tallied, and a frequency distribution constructed for
each item along with the determination of its median score.
The results of these rankings were reported using the rating form
layout. (Appendix III). This report of the first ranking of the final land use
data items and a second copy of the rating form were returned to the panel.
In this second iteration of the Delphi process the participants were asked
that they again review the list as to each data item's importance to the
individual organization's operations and to indicate that importance by
checking off the space corresponding to the appropriate importance level.
This iteration differed from the previous one inasmuch as the committee
members were supplied with a report that showed how their fellow Delphi par-
ticipants had ranked the importance of the land use information variables in the
first round. Also in the second rating of variables they were invited to change
their rating of variables, if they so desired, based on information contained in
the report.
Again the questionnaires were returned by mail and the LUMIS staff con-
structed a summary report of responses, their frequency distribution and
median score (Appendix IV). It was decided to limit our particular Delphi
exercise to two iterations due to the limited duration of the project and the
need to begin interpreting photography.
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Summary of Results for Two Iterations
Summary frequency distributions were constructed to illustrate overall
importance of variables as rated by the panel of experts. Four such distribu•
tions were constructed, one each for the gross categories of cultural and phys-
ical data items for both the first and second iterations.
The degree of convergence or agreement within the Delphi panel on the
overall importance level of the various cultural data items is shown in Fig-
ures 1 and 2. Figure 1 is a frequency distribution of the median scores for
each of the 86 cultural data items from the first iteration, as shown in
Appendix III.
Figure 2 is a similar distribution of median scores for cultural data
items, but for the second iteration results as shown in Appendix IV.
Two more distributions of median scores were constructed for the phys-
ical data items, one for each Delphi iteration. Figure 3 illustrates the results
of the first iteration, and Figure 4 the results of the second iteration.
Items Selected for Interpretation from Aerial Photographs
Figures 2 and 4 were used to determine candidate items from which the
final data items to be interpreted from the aerial photographs would be selected.
Thirty-nine cultural data items and fifty-four physical data items were advanced
to selection candidacy. Cultural items with a second iteration median score of
seven or lower were excluded from consideration as were physical data items
with a second iteration median score of 8.5 or lower.
The cultural items selected for final consideration are shown in Table 1,
and the physical data items are shown in Table 2.
The data items in Tables 1 and 2 were then reviewed by the LUMIS staff
and certain of them were initially excluded from the final list of data items to
be forwarded to the photo interpretation team for their consideration. These
items were removed because in the judgment of the LUMIS staff aerial photog-
raphy did not seem an appropriate data source. Those excluded items are
shown in Table 3.
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Fig. 1. Cultural data items — median
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Fig. 2. Cultural data items — median
scores, second iteration
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Fig. 4. Physical data items — median
scores, second iteration
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Those items shown in Table 3, although excluded as data items to be
considered for retrieval from aerial photos, have not been excluded from con-
sideration for inclusion in the overall LUMIS effort. Rather, alternative data
sources will need to be considered for those items. In the case of vacant floor
area the Los Angeles City Planning Department may wish to conduct unique
field surveys and append that data to their Geo-BEDS data file. Maps of mete-
orological data will have to be developed to define areas of air quality as well
as wind characteristics, and they in turn will need to be digitized for inclusion
in the LUMIS data base. Similar mapping anu digitizing procedures will have to
be instituted to define administrative or planning zones such as mountain fire
districts.
A careful review of Tables 1 and 2 will reveal other data items that may
be questionable as to their availability from aerial photography. However it
should be stressad that this list will subsequently be reviewed by the photo
interpretation team leader who will also make a judgment as to the appropriate-
ness of aerial photography as being a data source for the listed items. The
LUMIS staff decided to retain in its list of items any that seemed plausible if
not practical for development from aerial photography, in its knowledge that
the list would be subjected to further review.
Summary and Conclusions
The Delphi procedure has been used to ecnstruct a list of data items
appropriate for interpretation from aerial photography for inclusion in the
LUMIS process. The next step will be to submit this list of items along with
photography for the Santa Monica Mountains to a photo interpretation team.
The list will probably shrink somewhat when the decision is made to construct
actual map models from the interpreted aerial photos.
Originally, it was intended that a list of data items would not be submit-
ted to the interpretation team until appropriate geographical scales had been
determined through a second phase of the Delphi process. This consideration
has been deferred. However, the determination of a scale requirement for
the data items will be undertaken on an experimental basis. It is hoped that
the second phase of this study will prove beneficial to future LUMIS users who
anticipate flying new photography for their study area.
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